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Abstract
Background Nephrectomy is a curative treatment for localized renal cell carcinoma (RCC), but patients with poor prognostic 
features may experience relapse. Understanding the prognostic impact of programmed death-ligand 1 (PD-L1) expression 
in patients who underwent nephrectomy for RCC may aid in future development of adjuvant therapy.
Methods Of 770 surgical specimens collected from Japanese patients enrolled in the ARCHERY study, only samples obtained 
from patients with recurrent RCC after nephrectomy were examined for this secondary analysis. Patients were categorized 
into low- and high-risk groups based on clinical stage and Fuhrman grade. Time to recurrence (TTR) and overall survival 
(OS) were analyzed.
Results Both TTR and OS were shorter in patients with PD-L1-positive than -negative tumors (median TTR 12.1 vs. 
21.9 months [HR 1.46, 95% CI 1.17, 1.81]; median OS, 75.8 vs. 97.7 months [HR 1.32, 95% CI 1.00, 1.75]). TTR and OS 
were shorter in high-risk patients with PD-L1-positive than -negative tumors (median TTR 7.6 vs. 15.3 months [HR 1.49, 
95% CI 1.11, 2.00]; median OS, 55.2 vs. 83.5 months [HR 1.53, 95% CI 1.06, 2.21]) but not in low-risk patients.
Conclusions This ARCHERY secondary analysis suggests that PD-L1 expression may play a role in predicting OS and risk 
of recurrence in high-risk patients with localized RCC.
Clinical Trial Registration: UMIN000034131.
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Introduction

In 2019, 32,200 patients in Japan were projected to have 
cancer of the kidney or another urinary organ combined, 
with an age-standardized rate of 13.1 for males and 4.7 for 
females per 100,000 people [1]. The latest available Japa-
nese cancer statistics, obtained between 2009 and 2011, 
indicate that 56% of patients with cancer of the kidney and 
other urinary organs (except the bladder) had localized 
disease at diagnosis [2].

Although nephrectomy is a curative treatment for renal 
cell carcinoma (RCC), patients may experience relapse, 
especially if they are at high risk (i.e., poor prognostic 
factors, including high nuclear/Fuhrman grade and high 
tumor [T] stage) [3]. The University of California, Los 
Angeles Integrated Staging System (UISS) model clas-
sifies patients by risk levels based on T stage, node (N) 
stage, Fuhrman grade, and Eastern Cooperative Oncology 
Group performance status [4]. Per the UISS, the 5-year 
recurrence-free rates in 559 patients who underwent sur-
gery for localized and locally advanced RCC were 90.4, 
61.8, and 41.9% in the low-, intermediate-, and high-risk 
groups, respectively [4]. Therefore, adjuvant treatment is 
necessary, especially for patients at high risk.

Many phase 3 randomized controlled trials (RCTs) have 
examined the effect of immunotherapy, including pro-
grammed death-1 (PD-1) and programmed death-ligand 
1 (PD-L1) blockade in the adjuvant setting for localized 
high-risk RCC [5, 6]. In the KEYNOTE-564 study, post-
operative treatment with pembrolizumab significantly 
improved the disease-free survival of patients with local-
ized clear cell RCC versus placebo (HR 0.68; 95% CI 0.53, 
0.87; one-sided P = 0.0010). Patients enrolled in KEY-
NOTE-564 were intermediate-high risk, high risk, or M1 
with no evidence of disease ≤ 1 year from nephrectomy. 
This result suggests that PD-(L)1 blockade is a promis-
ing adjuvant therapy for RCC [7]. Therefore, elucidating 
the prognostic value of PD-L1 in patients with localized 
RCC will be useful in developing future adjuvant treat-
ment strategies (e.g., patient selection).

The prognostic impact of PD-L1 expression on tumor-
infiltrating immune cells (IC) in patients with recurrent or 
metastatic RCC treated with systemic therapy was previously 
investigated in a retrospective study, ARCHERY [8]. Median 
OS for PD-L1-positive patients and PD-L1-negative patients 
was 30.9 months (95% CI 25.5, 35.7) and 37.5 months (95% 
CI 34.0, 42.6), respectively (HR 1.04; 90% CI 0.89, 1.22; 
P = 0.65]; stratified by Memorial Sloan Kettering Cancer 
Center [MSKCC] risk and liver metastases). Results showed 
that PD-L1 expression was not an independent prognostic 
marker after first-line (1L) treatment because it was associ-
ated with other factors, especially MSKCC risk status.

This secondary analysis of ARCHERY investigated the 
prognostic impact of PD-L1 IC status in patients who under-
went nephrectomy for localized RCC. We evaluated time to 
recurrence (TTR) and OS after nephrectomy. The prognos-
tic impact in high-risk patients was also explored because 
several ongoing phase 3 studies are investigating the use of 
checkpoint inhibitors (CPIs) in the adjuvant setting in high-
risk patients with RCC who underwent nephrectomy [6]. In 
addition, the prognostic effect of nuclear grade alone and in 
combination with PD-L1 status was examined. This second-
ary analysis will provide new insights into the role of PD-L1 
expression in prognosis and risk of recurrence in localized 
RCC, potentially aiding future adjuvant treatment strategies.

Patients and methods

Patients

In the ARCHERY study, patients with metastatic or recur-
rent RCC who started 1L treatment between January 2010 
and December 2015 were enrolled [8]. Patients underwent 
either cytoreductive nephrectomy or radical nephrectomy 
for localized disease. This exploratory secondary analysis 
comprised patients enrolled in ARCHERY who had stored 
formalin-fixed paraffin-embedded surgical samples of the 
primary lesion. Between November 2018 and June 2019, 
specimens were obtained from 29 Japanese study sites. 
Exclusion criteria included coexisting post-nephrectomy 
malignancies or first-line treatment with anti-cytotoxic 
T-lymphocyte-associated antigen 4/anti-PD-(L)1 for recur-
rent/metastatic RCC. All patients selected for this analysis 
were recurrent cases.

This study is registered in the UMIN Clinical Trials Reg-
istry (UMIN000034131) and was performed after approval 
by each institutional review board of the 29 study sites. 
Furthermore, approval was obtained from the institutional 
review board of MINS, a non-profit organization. Informed 
consent was obtained from all the participants, and this 
study was conducted in accordance with the Declaration of 
Helsinki.

Study design

ARCHERY is a multicenter, retrospective study that stud-
ied the prognostic effect of PD-L1 status on overall survival 
(OS) in patients with recurrent or metastatic RCC who had 
received systemic therapy. In this secondary analysis, the 
prognostic value of PD-L1 expression was examined in 
patients with recurrent RCC after nephrectomy.

The objectives included time to recurrence (TTR; defined 
as the time from nephrectomy to the date of recurrence) and 



291International Journal of Clinical Oncology (2023) 28:289–298 

1 3

OS (defined as the time from nephrectomy to death from any 
cause) by PD-L1 status.

Subgroup analyses

Exploratory subgroup analyses included TTR and OS by PD-L1 
status and risk level. Patients were categorized into high (stage 
III/IV or stage II and Fuhrman grade 4 at initial diagnosis) and 
low risk (stage I or stage II and Fuhrman grade ≤ 3 at initial 
diagnosis). Clinical stage was used instead of T stage because 
information on T stage was not collected in ARCHERY since 
the study focused on OS after 1L treatment of recurrent or meta-
static RCC. The eligibility for high risk was based on current 
ongoing phase 3 trials evaluating CPIs in high-risk localized 
RCC [6]. ARCHERY showed a correlation between PD-L1 
expression and nuclear grade [8]. Of note, nuclear/Fuhrman 
grade was a risk factor in the four commonly used localized 
RCC prognostic models, including the MSKCC postoperative 
nomogram [3]. Hence, subgroup analyses of TTR and OS by 
PD-L1 status and nuclear grade (both Fuhrman grade and World 
Health Organization/International Society of Urological Pathol-
ogy [WHO/ISUP] grade) was conducted in the secondary analy-
sis population and each risk group.

Pathology and immunohistochemistry

Representative formalin-fixed paraffin-embedded samples were 
selected by pathologists in each institution and evaluated by a 
central pathologist [8]. PD-L1 expression was evaluated by immu-
nohistochemistry using the SP142 assay (VENTANA Medical 
Systems, Inc, Tucson, Arizona, USA) [9]. Based on PD-L1 
expression levels on ICs, patients were classified as either PD-L1 
negative (IC0, IC < 1%) or positive (further divided into IC1 
[IC ≥ 1% but < 5%], IC2 [IC ≥ 5% but < 10%], or IC3 [IC ≥ 10%]). 
Immune phenotype assessment (excluded, inflamed, and desert) 
was performed using CD8 immunostaining [10].

Statistical analyses

TTR and OS were estimated using Kaplan–Meier analysis, 
the CI of median (m) TTR and OS were estimated using the 
Brookmeyer–Crowley technique [11] after complementary 
log–log transformation, and the hazard ratio (HR) was esti-
mated using the Cox proportional hazards model.

Results

Patient characteristics

Of the 770 patients enrolled in ARCHERY, 381 who 
underwent nephrectomy for localized RCC were analyzed 
in this secondary analysis (Table 1) [8].

Clinical stage distribution at the time of diagnosis was 
slightly different between PD-L1-positive and -negative 
patients. In the PD-L1-positive group, 27 patients (22.5%) 
were in stage I, 17 (14.2%) were in stage II, 58 (48.3%) were 
in stage III, and 13 (10.8%) were in stage IV. In the PD-
L1-negative group, 84 (32.2%), 35 (13.4%), 111 (42.5%), 
and 16 patients (6.1%) were in stages I to IV, respectively.

Distribution of some pathological features were imbal-
anced, with poor prognostic pathological features being 
more prevalent in the PD-L1-positive (Fuhrman grade 2: 
n = 22 [18.3%]; grade 3: n = 70 [58.3%]; grade 4: n = 27 
[22.5%]) than in the PD-L1-negative group (Fuhrman 
grade 2: n = 128 [49.0%]; grade 3: n = 116 [44.4%]; grade 
4: n = 16 [6.1%]). Similar trends were observed in WHO/
ISUP grade distribution. Necrosis and sarcomatoid com-
ponents were present in 62 (51.7%) and 18 (15.0%) PD-
L1-positive patients and 71 (27.2%) and 10 (3.8%) PD-
L1-negative patients, respectively.

Few patients received neoadjuvant or adjuvant therapy—10 
(2.6%) and 21 (5.5%), respectively. Sunitinib was the most 
common neoadjuvant therapy (5 of 10 patients), whereas 
interferon alpha was the most common adjuvant therapy (14 
of 21 patients; Online Resource 1). Metastasectomy was con-
ducted in 61 patients (16.0%). Three patients underwent syn-
chronous metastasectomy, and 58 had asynchronous metas-
tasectomy. Clinicopathological characteristics at the time of 
first-line therapy are shown in Online Resource 2.

Patients were classified as high risk (n = 201), low risk 
(n = 160), and indeterminable (n = 20) based on clinical stage 
and Fuhrman grade (Online Resource 3). Although subgroups 
were defined based on both categories, most patients in stage 
I/II were categorized as low risk (only 3 patients [0.8%] were 
classified as high risk), and all patients in stage III/IV were 
categorized as high risk. More high- (36.3%) than low-risk 
patients (26.3%) were PD-L1 positive (Online Resource 4).

Baseline characteristics of patients by PD-L1 status and 
risk level are presented in Online Resource 5.

Survival analysis by PD‑L1 status

Both TTR and OS were shorter in PD-L1-positive than 
-negative patients (mTTR 12.1 vs. 21.9 months [HR 1.46; 
95% CI 1.17, 1.81]; mOS, 75.8 vs. 97.7 months [HR 1.32; 
95% CI 1.00, 1.75]; Figs. 1, 2).

Survival analysis by PD‑L1 status and risk level

In both high- and low-risk groups, TTR was shorter in PD-
L1-positive than -negative patients (high risk: mTTR 7.6 vs. 
15.3 months [HR 1.49, 95% CI 1.11, 2.00]; low risk: mTTR 
24.1 vs. 29.3 months [HR 1.26; 95% CI 0.88, 1.80]; Fig. 3). 
OS was shorter in PD-L1-positive than -negative patients at 
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high (mOS, 55.2 vs. 83.5 months; HR 1.53; 95% CI 1.06, 
2.21) but not low risk (mOS, 94.6 vs. 110.9 months; HR 
1.05; 95% CI 0.66, 1.68; Fig. 4).

Survival analysis by PD‑L1 status and nuclear grade

The difference in TTR between PD-L1-positive and -negative 
patients was observed only in those with Fuhrman grade 3 (HR 
1.38; 95% CI 1.03, 1.87; Table 2) and WHO/ISUP grade 3 
tumors (HR 1.37; 95% CI 0.97, 1.93; Online Resource 6). There 
were no differences in OS by PD-L1 status for any nuclear grade.

Discussion

Clinical application in adjuvant therapy

In this retrospective ARCHERY secondary analysis, PD-
L1-positive patients had shorter TTR and OS than PD-
L1-negative patients in all recurrent cases. Furthermore, in 

Table 1  Baseline clinicopathological characteristics at the time of 
diagnosis or nephrectomy in patients who underwent nephrectomy by 
PD-L1 status

Characteristics, n (%) PD-L1 
 positivea 
(n = 120)

PD-L1 
 negativeb 
(n = 261)

Total (N = 381)

Male 88 (73.3) 201 (77.0) 289 (75.9)
Female 32 (26.7) 60 (23.0) 92 (24.1)
Age at the time of nephrectomy, years
< 40 1 (0.8) 8 (3.1) 9 (2.4)
≥ 40 and < 50 10 (8.3) 23 (8.8) 33 (8.7)
≥ 50 and < 60 29 (24.2) 49 (18.8) 78 (20.5)
≥ 60 and < 70 44 (36.7) 109 (41.8) 153 (40.2)
≥ 70 36 (30.0) 72 (27.6) 108 (28.3)
Stage at initial diagnosis
I 27 (22.5) 84 (32.2) 111 (29.1)
II 17 (14.2) 35 (13.4) 52 (13.6)
III 58 (48.3) 111 (42.5) 169 (44.4)
IV 13 (10.8) 16 (6.1) 29 (7.6)
Unknown 5 (4.2) 15 (5.7) 20 (5.2)
Perioperative treatment
Neoadjuvant
Yes 3 (2.5) 7 (2.7) 10 (2.6)
No 117 (97.5) 253 (96.9) 370 (97.1)
Unknown 0 1 (0.4) 1 (0.3)
Adjuvant
Yes 10 (8.3) 11 (4.2) 21 (5.5)
No 110 (91.7) 249 (95.4) 359 (94.2)
Unknown 0 1 (0.4) 1 (0.3)
Objective for surgery other than primary site
Metastasectomy 17 (14.2) 44 (16.9) 61 (16.0)
 Synchronous 1 (0.8) 2 (0.8) 3 (0.8)
 Asynchronous 16 (13.3) 42 (16.1) 58 (15.2)
Others 1 (0.8) 9 (3.4) 10 (2.6)
Pathological characteristics
Immune phenotype
Excluded 99 (82.5) 73 (28.0) 172 (45.1)
Inflamed 17 (14.2) 3 (1.1) 20 (5.2)
Desert 4 (3.3) 185 (70.9) 189 (49.6)
Indeterminable 0 0 0
Histology
Clear cell RCC 112 (93.3) 230 (88.1) 342 (89.8)
Papillary RCC 2 (1.7) 15 (5.7) 17 (4.5)
Chromophobe RCC 1 (0.8) 5 (1.9) 6 (1.6)
Spindle cell carcinoma 1 (0.8) 1 (0.4) 2 (0.5)
Others 4 (3.3) 10 (3.8) 14 (3.7)
Indeterminable 0 0 0
Fuhrman grade
1 0 0 0
2 22 (18.3) 128 (49.0) 150 (39.4)
3 70 (58.3) 116 (44.4) 186 (48.8)
4 27 (22.5) 16 (6.1) 43 (11.3)

Table 1  (continued)

Characteristics, n (%) PD-L1 
 positivea 
(n = 120)

PD-L1 
 negativeb 
(n = 261)

Total (N = 381)

Indeterminable 1 (0.8) 1 (0.4) 2 (0.5)
WHO/ISUP grade
1 0 0 0
2 31 (25.8) 147 (56.3) 178 (46.7)
3 51 (42.5) 91 (34.9) 142 (37.3)
4 37 (30.8) 22 (8.4) 59 (15.5)
Indeterminable 1 (0.8) 1 (0.4) 2 (0.5)
Necrosis
Present 62 (51.7) 71 (27.2) 133 (34.9)
Absent 58 (48.3) 188 (72.0) 246 (64.6)
Indeterminable 0 2 (0.8) 2 (0.5)
Vascular invasion
Present 27 (22.5) 50 (19.2) 77 (20.2)
Absent 85 (70.8) 199 (76.2) 284 (74.5)
Indeterminable 8 (6.7) 12 (4.6) 20 (5.2)
Sarcomatoid component
Present 18 (15.0) 10 (3.8) 28 (7.3)
Absent 102 (85.0) 251 (96.2) 353 (92.7)
Indeterminable 0 0 0
Growth pattern
Expansive 45 (37.5) 111 (42.5) 156 (40.9)
Infiltrative 31 (25.8) 52 (19.9) 83 (21.8)
Indeterminable 44 (36.7) 98 (37.5) 142 (37.3)

IC, tumor-infiltrating immune cells; PD-L1, programmed death-
ligand 1; RCC , renal cell carcinoma; WHO/ISUP, World Health 
Organization/International Society of Urological Pathology
a Defined as IC1/2/3
b Defined as IC0
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the high-risk group, but not in the low-risk group, TTR and 
OS were shorter in PD-L1-positive versus -negative patients.

Although several vascular endothelial growth factor recep-
tor-targeted therapies showed improved clinical outcomes in 
metastatic RCC, a meta-analysis of phase 3 RCTs showed 
that adjuvant vascular endothelial growth factor receptor-
targeted therapies had no benefit in patients with intermedi-
ate- or high-risk local or regional fully resected RCC [12]. 
Thus, a significant unmet medical need for an efficacious, 
well-tolerated adjuvant therapy for reducing RCC recurrence 
risk remains. Several ongoing phase 3 RCTs are examining the 
effect of immune CPIs, including PD-(L)1 inhibitors for high-
risk locally or regionally resected RCC [6]. KEYNOTE-564 
showed significant improvement in disease-free survival of 
patients with localized RCC who received pembrolizumab as 
adjuvant therapy [7]. Therefore, PD-L1-positive patients who 
have high recurrence risk in this ARCHERY secondary analy-
sis can potentially benefit from adjuvant treatment with CPIs.

TTR and OS difference between PD‑L1‑positive 
and ‑negative patients

Compared with the PD-L1-negative group, more PD-
L1-positive patients had poor prognostic pathological 
features (Fuhrman grade, WHO/ISUP grade, necrosis, 
and sarcomatoid components). This trend was consistent 
with another study that reported a higher percentage of 
patients with clear cell RCC who had high nuclear grades 
and tumor necrosis in the group with high aggregate 
intratumoral PD-L1 expression versus the group without 
[13]. Since nuclear grade has shown prognostic abilities 
in RCC-specific survival and was a covariate in the com-
monly used prognostic models for localized RCC [3, 14, 
15], these results suggest that differences in TTR and OS 
between PD-L1-positive and -negative groups might be 
due to the imbalance in the number of patients with higher 
nuclear grade.

Fig. 1  Time to recurrence 
from the time of nephrectomy 
by PD-L1 status. HR, hazard 
ratio; PD-L1, programmed 
death-ligand 1; TTR , time to 
recurrence

Fig. 2  OS after nephrectomy by 
PD-L1 status. HR, hazard ratio; 
OS, overall survival; PD-L1, 
programmed death-ligand 1
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Differences in TTR between PD-L1-positive and -nega-
tive groups were observed only in the subgroups with grade 
3 nuclear grade (both Fuhrman and WHO/ISUP grades). The 
small number of patients with grade 4 nuclear grade could 
have affected the accuracy of TTR estimation. These results 
suggest a possible relationship between nuclear grade and 
PD-L1 expression and should be considered in prognostic 
risk evaluation.

In contrast, OS results in each nuclear grade consist-
ently showed no difference between PD-L1-positive 
and -negative patients. Since all patients in this study 
received systemic therapy after recurrence, the impact of 
systemic treatment should be considered in the interpre-
tation of OS results. A trial-level meta-analysis reported 
only a modest correlation (R2 = 0.48; 95% CI 0.14, 0.67) 
between 5‐year disease-free survival and 5‐year OS rates 
in localized RCC [16], suggesting that further investiga-
tion is required.

TTR and OS difference between PD‑L1‑positive 
and ‑negative patients in the high‑risk and low‑risk 
subgroups

Both TTR and OS were shorter in PD-L1-positive versus 
-negative patients in the high-risk subgroup. Although more 
patients had poor prognostic pathological features (Fuhr-
man grade, WHO/ISUP grade, necrosis, and sarcomatoid 
components) in the high-risk PD-L1-positive versus -nega-
tive group (Online Resource 5), differences in TTR and OS 
of high-risk patients between PD-L1-positive and -negative 
groups were observed in each nuclear grade (both Fuhrman 
and WHO/ISUP grades; Table 2, Online Resource 6).

In the low-risk group, TTR was shorter in PD-L1-positive 
versus -negative patients, whereas OS was similar in both 
PD-L1-positive and -negative patients. Differences in TTR 
of low-risk patients between PD-L1-positive and -negative 
groups were also observed in each nuclear grade. However, 
differences in OS between low-risk PD-L1-positive and 

Fig. 3  TTR from the time of 
nephrectomy by PD-L1 status in 
a high- and b low-risk patients. 
High risk was defined as stage 
III/IV or stage II and Fuhrman 
grade 4 at initial diagnosis. Low 
risk was defined as stage I or 
stage II and Fuhrman grade ≤ 3 
at initial diagnosis. HR, hazard 
ratio; PD-L1, programmed 
death-ligand 1; TTR , time to 
recurrence
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-negative patients were not observed in Grade 1/2 and Grade 
3 subgroups; the Grade 4 subgroup was limited by the num-
ber of patients (Table 2, Online Resource 6).

Although there is currently no definitive explanation for 
the different trends in TTR and OS observed between high-
risk and low-risk patients, it is noteworthy that patients who 
are recurrent-free—i.e., those who form the majority of the 
low-risk population—were not included in this study. The 
trend of shorter TTR and OS in high-risk patients who were 
PD-L1 positive versus negative, which was also seen within 
each nuclear grade subgroup, highlights the importance of 
PD-L1 as a target for adjuvant therapy.

Limitations

ARCHERY enrolled patients with RCC who received sys-
temic therapy for metastatic or recurrent disease. Hence, this 

secondary analysis included only those with recurrent RCC. 
Partial or radical nephrectomy is curative in the majority of 
the patients, with approximately 30% of patients developing 
disease recurrence [17]. Considering that recurrence-free 
cases were excluded in this analysis, the generalizability of 
these findings is limited to a subset of high-risk patients.

Currently, there is no standard therapy established in 
Japan, and most of the patients analyzed in this analysis 
did not receive any post-nephrectomy treatment. Hence, the 
prognostic impact of PD-L1 in this analysis is not reflec-
tive of the response to CPIs after nephrectomy in patients 
with PD-L1-positive RCC. It is noteworthy that longer OS 
was observed in PD-L1-positive patients who received CPIs 
after second-line therapy in ARCHERY [8]. However, fur-
ther analysis on progression-free survival may provide more 
insight into the prognostic impact of PD-L1.

Due to the retrospective nature of ARCHERY, there might 
be residual confounding bias in the subgroups stratified by 

Fig. 4  OS after nephrectomy 
by PD-L1 status in a high- and 
b low-risk patients. High risk 
was defined as stage III/IV or 
stage II and Fuhrman grade 4 at 
initial diagnosis. Low risk was 
defined as stage I or stage II 
and Fuhrman grade ≤ 3 at initial 
diagnosis. HR, hazard ratio; 
OS, overall survival; PD-L1, 
programmed death-ligand 1
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nuclear grade alone. There is also a limitation in comparing 
baseline clinicopathological characteristics due to the small 
number of patients within each category by risk and PD-L1 
status.

The risk levels of patients were determined based on 
clinical stage, and not the TNM T stage that is incorporated 
in the most used risk classification models. Information 
on TNM staging was not collected because clinical stage 
was considered sufficient, given that the ARCHERY study 
focused on OS after 1L treatment of recurrent or metastatic 
RCC. Furthermore, this study included radical or partial 
nephrectomy conducted in 2009 and before and in 2016 
and after. Hence, the clinical stage at initial diagnosis was 
based on different editions of TNM. Twenty patients (grade 
2: n = 8; grade 3; n = 12) were excluded due to the lack of 
clinical stage information. Information on whether patients 
underwent partial or radical nephrectomy was also not col-
lected. Fuhrman grade, instead of WHO/ISUP grade, was 
selected for defining high- and low-risk subgroups based on 
current prediction models such as UISS and MSKCC [3]. 
However, international pathological protocols have replaced 
Fuhrman grade with WHO/ISUP grade [18–20]. A change 
in nuclear grading system would affect the classification of 
patients, particularly in stage II.

Conclusions

This secondary analysis of ARCHERY provided insight 
to the association between PD-L1 expression and nuclear 
grade, two widely known prognostic factors, thereby improv-
ing our understanding of RCC prognosis. These results sug-
gest that PD-L1 expression may play a role in predicting the 
OS and risk of recurrence in high-risk patients. However, 
the influence of nuclear grade should also be considered.
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